Visualizing uptake and intracellular trafficking of gene carriers by single-particle tracking.
Single-particle microscopy und live-cell single-particle tracking are powerful tools to follow the cellular internalization pathway of individual nanoparticles such as viruses and gene carriers and investigate their interaction with living cells. Those single-cell and single-particle methods can elucidate the "black box" between application of the gene carrier to the cell and the final gene expression and allow the essential bottlenecks to be identified in great detail on the cellular level. In this review we will give a short introduction into single-particle tracking microscopy and present an overview of the mechanisms of DNA delivery from attachment to the cell membrane over internalization towards nuclear entry unraveled by single-particle methods.